1 ""sT (Amendea) A controller tor executing [a] an applicauon program lo process 
c\trol information related to control elements comprising: 

3 \a. a plurality of main processor modules each of which runs the application 

4 \ program; 

5 b. \at least one input/output module for receiving and sending control information 

6 to ^said control elements, communicating with each main processor module; 

7 c. at least\one conmiunication module communicating external signals to said 

8 plurality (rf main processor modules; 

9 d. a time synchnmizing system for synchronizing the time clocks of said main 

10 processor moduft^; 

11 e. a voting system which exchanges information between selected ones of said 

12 main processor moduleXpf said plurality of main processor modules and 

13 compares the information\n each main processor module with the information 

14 in other selected ones of saidinain processor modules; 

15 f. a selection system which determines which of said plurality of main processor 

16 modules is a selected one of said pluivality of main processor modules which is 

17 used to compare information in each main processor module; 

18 g. a plurality of separate housings for enclosink electronic circuit boards 

19 representing said modules, having a conmion physical characteristics for 

20 receiving said electronic circuit boards and providmg housing electrical 

21 connectors; \ 

22 h. at least one base plate circuit board for mounting each mWule which provides 

23 base plate electrical connectors for receiving the housing electrical connectors; 

24 and \ 

25 i. a common rail system for mounting of said at least one base plate Wcuit board 

26 and providing electrical con nections to each of said housin gs. 



3.2 Claim 2 is unchanged. 
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3.3 Please amend claim 3 as follows: 



1 

2 
3 
4 



9 
10 
11 
12 




3. (Amended) A controller as described in claim 1 wherein each of said [housing] 
plurality of housings includes a mounting fastener attached to said housing which is used to 
mount said housing to said baseplate circuit board and remove said housing from said base 
plate circuit board. 



3.4 Claims 4 - 5 are unchanged. 



3.5 Please amend claims 6 through 64 as follows: 



(Amended) A controller for executing [a] an application program to process 
rol information related to control elements comprising: 

a plurality of main processor modules each of which runs the application 
program; 

aKleast one input/output module for receiving and sending control information 
to said control elements conraiunicating with each main processor module; 

a time^yr^chronizing system for synchronizing the time clocks of said main 
processor m^(^les; 

a voting system which exchanges information between selected ones of said 
main processor modules of said plurality of main processor modules and 
compares the informatiohdn each selected main processor module with the 
information in other selecteds^es of said main processor modules; 

a selection system which determines which of said plurality of main processor 
modules is a selected one of said pliWity of main processor modules which is 
used to compare information in each mkn processor module; 
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f. a channel transmission validity testing system; 

g. a plurality of separate housings for enclosing electronic circuit boards 
representing said modules, having a corrmion physical characteristics for 
receiving said electronic circuit boards and providing nqusing electrical 
connectors; ^ 
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h\ at least one base plate circuit board for mounting each module which provides 
\ base plate electrical connectors for receiving the housing electrical connectors; 
\nd 

i. a common rail system for mounting of said at least one base plate circuit board 
and proWding electrical connections to each of said housings. 



7. (Amended) A controller as described in claim 6 wherein there are a plurality of 
base plate circuit boards, selected ones of said base plate circuit boards receiving said 
housing for said main processoi\iodules, and other selected ones of said base plate circuit 
boards receiving said housing for s^d at least one input/output module, [and still other 
selected ones of said base plate circuit\oards receiving said housing for said at least one 
c^rnmunication module. \ 

1 8. (Amended) A controller as described in claim [1]_6 wherein said housing includes 

2 a mounting fastener attached to said housing which is used to mount and remove said housing 

3 from said base plate circuit board bv manipulation of said fastener . 

1 9. (Amended) A controller as described in claim [3]_8 wherein said fastener is an 

2 elongated screw which is rotatable attached to said housing along its length such that when 

3 the screw is rotated in a first direction the housing electrical connectors are pulled into 

4 engagement with said base plate electrical connectors and when turned in an opposite 

5 direction pulls said housing electrical connectors out of engagement with said base plate 

6 electrical connectors. 

1 10. (Amended) A controller as described in claim [3]_8 further comprising a sensor for 

2 sensing a change in position of said fastener and a module remove detector system for . 

3 indicating that the fastener position has changed. 

lis. (Amended) A controller for executing [a] an application program to process 
controhnformation related to control elements comprising: 

a'pliarality of main processor modules each of which runs the application 
progr^TtK^ 

b. at least one inpu!/Qutput module for receiving and sending control information 
to control elements, cohimunicating with each main processor module; 
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at least one communication module communicating external signals to said 
plurality of main processor modules; 



a time synchronizing system for synchronizing the time clocks of said main 
ocessor modules; 

a voting system which exchanges information between selected ones of said 
mainVocessor modules of said plurality of modules and compares the 
informaion in each main processor module with the information in other 



selected 



^nes of 



said main processor modules; 



f. a selection system which determines which of said plurality of main processor 
modules is a selected one of said plurahty of main processor modules which is 
used to compareinformation in each main processor module; 

g. a plurality of sep^e housings for enclosing electronic circuit boards 
representing said modules, having a common physical characteristics for 
receiving said electroni\circuit boards and providing housing electrical 
connectors; 

h. at least one base plate circuifNboard for mounting each module which provides 
base plate electrical connectors\for receiving the housing electrical connectors; 
and 

i. a common rail system for mountingVf said at least one base plate circuit board 
and providing electrical receptacles to\each of said housings. 

12. (Amended) A controller as described in claiA[l] 11 wherein there are a plurality 



\ nlaue cii 



of base plate circuit boards, selected ones of said base plate circuit boards receiving said 
housing for said main processor modules, other selected on^ of said base plate circuit boards 
receiving said housing for said at least one input/output module, and still other selected ones 
of said base plate circuit boards receiving said housing for said at least one communication 
module. 

13. (Amended) A controller as described in claim [1] U wherl?in said housing includes 
a mounting fastener attached to said housing which is used to mount ah^d remove said housing 
from said base plate circuit board. 
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1 14. (Amended) A controller as described in claim [3] 13 wherein said fastener is an 

2 elongated screw which is rotatable attached to said housing along its length such that when 

3 the screw is rotated in a first direction the housing electrical connectors are pulled into 

4 engagement with said base plate electrical connectors and when turned in an opposite 

5 direction pulls said housing electrical connectors out of engagement with said base plate 

6 electrical connectors. 

1 15. (Amended) A controller as described in claim [3] 13 further comprising a sensor 

2 for sensing a change in position of said fastener and a module remove detector system for 

3 indicating that the fastener position has changed. 

(Amended) A controller for executing [a] an application program to process 
con^i•^l information related to control elements comprising: 

^\ a plurality of main processor modules each of which runs the application 
NOTOgram; 

b. at lekst one input/output module for receiving and sending control information 
to contr^^^lements communicating with each main processor module; 

c. a time synchronizing system for synchronizing the time clocks of said main 
processor modulesx^ 

d. a voting system which exchanges information between selected ones of said 
main processor modules of said^ plurality of modules and compares the 
information in each main processor module with the information in other 
selected ones of said main processoi-vmodules; 

e. a selection system which determines which of said plurality of main processor 
modules is a selected one of said plurality ofWin processor modules which is 
used to compare information in each main processor module; 

f . a plurality of separate housings for enclosing electronicscircuit boards 
representing said modules, having a conmion physical cha^cteristics for 
receiving said electronic circuit boards and providing housing ejectrical 
connectors; 
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20 ^gt . at least one base plate circuit board for mounting each module which provides 

21 ^vbase plate electrical receptacles for receiving the housing electrical 

22 connectors; and 

23 h. a common^aH system for mounting of said at least one base plate circuit board 

24 and providing el^istacal connections to each of said housings. 

1 1S7. (Amended) A controller as described in claim [6] 16 wherein there are a plurality 

2 of bkse plate circuit boards, selected ones of said base plate circuit boards receiving said 

3 housingsfor said main processor modules, other selected ones of said base plate circuit boards 

4 receiving ^d housing for said at least one input/output module, and still other selected ones 

5 of said base ph^t circuit boards receiving said housing for said at least one communication 

6 module. 

1 18. (Amended) \a controller as described in claim [1] 16 wherein said housing includes 

2 a mounting fastener attaishfed\o said housing which is used to mount and remove said housing 

3 from said base plate circuit 

1 19. (Amended) A controlW as described in claim [3] 18 wherein said fastener is an 

2 elongated screw which is rotatable attached to said housing along its length such that when 

3 the screw is rotated in a first direction^e housing electrical connectors are pulled into 

4 engagement with said base plate electrical connectors and when turned in an opposite 

5 direction pulls said housing electrical connecters out of engagement with said base plate 

6 electrical connectors. 

1 20. (Amended) A controller as described in clair^TS] 18 further comprising a sensor 

2 for sensing a change in position of said fastener and a modv^le remove detector system for 

3 indicating that the fastener position has changed. 

(Amended) A controller for executing [a] an appHcation program to process 
ontrol information related to control elements comprising: 

3 a. ^^a^lurality of main processor modules each of which runs the application 

4 program; 

5 b. a time synchronizing system for synchronizing the time clocks of said main 

6 processor modules; 
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a voting system which exchanges information between selected ones of said 
8 \ main processor modules of said plurality of modules and compares the 

, 9 \nformation in each main processor module with the information in other 

10 selected ones of said main processor modules; 

11 d. a selection system which determines which of said plurality of main processor 

12 modules is a^selected one of said plurality of main processor modules which is 

13 used to comparc^nformation in each main processor module; 

14 e. a plurality of separate^housings for enclosing electronic circuit boards 

15 representing said modules., having a common physical characteristics for 

16 receiving said electronic ciront boards and providing housing electrical 

17 connectors; 

18 f. at least one base plate circuit board foR mounting each module which provides 

19 base plate electrical connectors for receiving the housing electrical connectors; 

20 and 

21 g. a common rail system for mounting of said at leas\spne base plate circuit board 

22 and providing electrical connections to each of said h\^sings. 

1 22. (Amended) A controller as described in claim [1 1] 21 wherehuhere are a plurality 

2 of base plate circuit boards, selected ones of said base plate circuit boards receiving said 

3 housing for said main processor modules, other selected ones of said base plate citoiit boards 

4 receiving said housing for said at least one input/output module, and still other selected ones 

5 of said base plate circuit boards receiving said housing for said at least one conrmiunicati^^ 
lL.6_^module. 

1 (Amended) A controller as described in claim [11] 2f^wherein said housing 

2 includes a mounting fastener attached to said housing which is used to mount and remove 

3 said housing from said base plate circuit board. 

1 pf, (Amended) A controller as described in claim [13] ^fwherein said fastener is an 

2 elongated screw which is rotatable attached to said housing along its length such that when 

3 the screw is rotated in a first direction the housing electrical connectors are pulled into 

4 engagement with said base plate electrical connectors and when turned in an opposite 



5 direction pulls said housing electrical connectors out of engagement with said base plate 

6 electrical connectors. 

1 ^ (Amended) A controller as described in claim [13] 2^further comprising a sensor 

2 for sensing a change in position of said fastener and a module remove detector system for 

3 indicating that the fastener position has changed. 

1 26. (Amended) A controller as described in claim [1 further compnsmg at least 

2 one input/output module for receiving and sending control information to control elements in 

3 said control system communicating with each of said plurality of main processor modules. 

1 pv! (Amended) A controller as described in claim [11] .^ffurther comprising at least 

2 one communication module receiving conmiunicating external signals to of said plurality of 

3 main processor modules. 

^1 (Amended) A controller as described in claim [1 1] 21 further comprising: 

2 \ a. at least one input/output module for receiving and sending control information 

3 \ to control elements in said control system communicating with each of said 

4 \ plurality of main processor modules; and 

5 b. a^east one communication module for sending and receiving external signals 

6 conmmnicating with each of said plurality of main processor modules. 

1 29. (Amended) A^eontrol system platform for executing [a] an application program to 

2 process control information ^elated to control elements comprising: 

3 a. a plurality of mairixprocessor modules each of which runs the application 

4 program; \ 

5 b. at least one input/output module for receiving and sending control information 

6 to control elements conmiunifeating with each main processor module; 

7 c. at least one communication module communicating external signals to said 

8 plurality of main processor modules\ 

9 d. a time synchronizing system for synchronizing the time clocks of said main 
10 processor modules; \ 
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a voting system which exchanges information between selected ones of said 
main processor modules of said plurality of modules and compares the 
nformation in each main processor module with the information in other 
selected ones of said main processor modules; 

\ 

f . a selecfion system which determines which of said plurality of mam processor 
modules issa selected one of said plurality of main processor modules which is 
used to comp^e information in each main processor module; 

g. a plurality of septate housings for enclosing electronic circuit boards 
representing said modules, having a common physical characteristics for 
receiving said electronic^ircuit boards and providing housing electrical 
connectors; 

h. at least one base plate circuit boW for mounting each module which provides 
base plate electrical connectors for\^ceiving the housing electrical connectors; 
and 

i. a conmion rail system for mounting of sai(m least one base plate circuit board 
and providing electrical connections to each ofvsaid housings. 

3€l (Amended) A control system platform described in claim [19]^ wherem there are 
a plurality of base plate circuit boards, selected ones of said base plate circuit boards 
receiving said housing for said main processor modules, other selected ones of said base plate 
circuit boards receiving said housing for said at least one input/output module, and still other 
selected ones of said base plate circuit boards receiving said housing for said at least one 
communication module. 

PI 

lA, (Amended) A control system platform as described in claim [19] ^wherein said 
housing includes a mounting fastener attached to said housing which is used to mount and 
remove said housing from said base plate circuit board. 

(Amended) A control system platform as described in claim [21] 29 wherein said 
fastener^is^n elongated screw which is rotatable attached to said housing along its length 
such that when tlTe^crew is rotated in a first direction the housing electrical connectors are 
pulled into engagemenTwrth^id base plate electrical connectors and when turned in an 
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r\ 

oWosite direction pulls said housing electrical connectors out of engagement with said base 



6 plate electrical connectors. 

1 33. \ (Amended) A control system platform as described in claim [21] 29 further 

2 comprisbig a sensor for sensing a change in position of said fastener and a module remove 

3 detector s\stem for indicating that the fastener position has changed. 

1 34. (Am^ded) A control system platform for executing [a] an application program to 

2 process controkinformation related to control elements comprising: 

3 a. a plurality of main processor modules each of which runs the application 

4 progVyam; 

5 b. at least\)ne input/output module for receiving and sending control information 

6 to controKe.lements communicating with each main processor module; 

7 c. a time syncliconizing system for synchronizing the time clocks of said main 

8 processor mooules; 

9 d. a voting system wiich exchanges information between selected ones of said 

10 main processor modules of said plurality of modules and compares the 

1 1 information in each \mn processor module with the information in other 

12 selected ones of said mVin processor modules; 

13 e. a selection system which determines which of said plurality of main processor 

14 modules is a selected one oiNsaid plurality of main processor modules which is 

15 used to compare information m each main processor module; 

16 f. a plurality of separate housings fV enclosing electronic circuit boards 

17 representing said modules, having Wommon physical characteristics for 

18 receiving said electronic circuit boarlds and providing housing electrical 

19 connectors; \ 

20 g. at least one base plate circuit board for nibunting each module which provides 

21 base plate electrical connectors for receiving the housing electrical connectors; 

22 and \ 

23 h. a common rail system for mounting of said at ikast one base plate circuit board 

24 \ 




arhi providing electrical connections to each of said housings. 




35. (Amended) \a control system platform as described in claim [24] 34 wherein there 
are a plurality of base pike circuit boards, selected ones of said base plate circuit boards 
receiving said housing for s^aid main processor modules, other selected ones of said base plate 
circuit boards receiving said Imising for said at least one input/output module, and still other 
selected ones of said base plate a?;cuit boards receiving said housing for said at least one 
communication module. 

(Amended) A control system platform as described in claim [24] J^wherem said 

housing includes a mounting fastener attached to said housing which is used to mount and 

remove said housing from said base plate circuit board. 
^ 

(Amended) A control system platform as described in claim [26] J^herein said 
fastener is an elongated screw which is rotatable attached to said housing along its length 
such that when the screw is rotated in a first direction the housing electrical connectors are 
pulled into engagement with said base plate electrical connectors and when turned in an 
opposite direction pulls said housing electrical connectors out of engagement with said base 
plate electrical connectors. 

^ (Amended) A control system platform as described in claim [26] ^^further 
comprising a sensor for sensing a change in position of said fastener and a module remove 
detector system for indicating that the fastener position has changed. 

(Amended) A control system platform as described in claim [29] 34 wherein there 
are a^urality of base plate circuit boards, selected ones of said base plate circuit boards 
receiving^id housing for said main processor modules, other selected ones of said base plate 
circuit boardsteceiving said housing for said at least one input/output module, and still other 
selected ones of^d^a^late ci^uit boards receiving said housing for said at least one 
communication modul^,^^ 

40. (Amended) A contrbl^ystem platform as described in claim [29] 34 wherein said 
housing includes a mounting fastener^attached to said housing which is used to mount and 
remove said housing from said base platfexircuit board. 

41 . (Amended) A control system platform as described in claim [29] 34 wherein said 



festener is an elongated screw which is rotatable attached to said housing along its length 
suchahat when the screw is rotated in a first direction the housing electrical connectors are 
pulled mm engagement with said base plate electrical connectors and when turned in an 
opposite dirfection pulls said housing electrical connectors out of engagement with said base 
plate electrical c^^nectors. 

42. (Amended) ^Acon^l system platform as described in claim [31] 36 further 
comprising a sensor for s^ing a change in position of said fastener and a module remove 
detector system for indicating that the fastener position has changed. 

43. (Amended) A control systehvplatform as described in claim [29] 34 further 
comprising at least one input/output moduk for receiving and sending control information to 
control elements in said control system conimUT^icating with each of said plurality of main 
processor modules. 

-JO 

(Amended) A control system platform as described in claim [29] ^4irurther 
comprising at least one communication module receiving communicating external signals to 
of said plurality of main processor modules. 

-^^^ (Amended) A control system platform as described in claim [29] 34 further 
comprising: 

a. at4east o;^ input/output module for receiving and sending control information 
to contKil elei)4ents in said control system communicating with each of said 
plurality oThimn processor modules; and 

b. at least one conmiumbation module for sending and receiving external signals 
communicating with each of^^d plurality of main processor modules. 

(Amended) A compute r-based control system for executing [a] an application 
program"to>process control information related to control elements comprising: 

lis 




a pluralit) 
program; 



lain processor modules each of which runs the application 



at least one input/output moduleJbr-^eiving and sending control information 
to control elements communicating with e&Gh main processor module; and 
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7 c\ a time synchronizing system for synchronizing the time clocks of said main 

8 \ processor modules. 

1 47. (Amendea>j[ \a time synchronizing] A computer-based control system as described 

2 in claim 46 wherein^skid time synchronization system includes rendezvous signals are sent 

3 during a scan cycle [and said update signal occurs at least once during each scan cycle]. 

1 (Amended) A computer control system as described in claim [37] 46 further 

2 conipH^ng at least one communication module for conmiunicating with said main processor 

3 modules and>^xt^n^al^^ 

1 49, (Amended) \A computer control system as described in claim [38] 48 wherein there 

2 are a plurality of commuiti<;ation modules each module communicating independently with 

3 said main processor modules anA^aid input/output module. 

§0. (Amended) A computer control system for executing [a] an application program to 
process control information related to control elements comprising: 

3 a^^^ a plurality of main processor modules each of which runs the application 

\ 

4 \ program; 

5 b. a'heast one input/output module for receiving and sending control information 

6 to coikrol elements conmiunicating with each main processor module; 

7 c. a time syndlironizing system for synchronizing the time clocks of said main 

8 processor modules; 

9 d. a voting system which exchanges information between selected ones of said 

10 main processor moduWs of said plurality of modules and compares the 

1 1 information in each maiir processor module with the information in other 

12 selected ones of said main processor modules; 

13 e. a selection system which detemimes which of said plurality of main processor 

14 modules is a selected main processormodule which is used to compare 

15 information in each main processor module; 

16 f. a plurality of separate housings for enclosing^electronic circuit boards 

17 representing said modules, having a common pft^ical characteristics for 
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sceiving said electronic circuit boards; [and] 



19 g. a comrnon rail system for mounting of said housings and providing electronic 

20 connections to each of said housings[.]; 

21 h. apparatus for sending a rendezvous signal to all other main processor modules; 

22 i. apparatus for receiving a rendezvous signal form all other main processor 

23 modules; 

24 j. a system for deteraiining the clocking midpoint of all processor signals; 

25 k. a clock update apparatus which sends update signals to the clock to increase 

26 the clock rate if slower than the clocking midpoint; and 

27 1. a clock update apparatusVhich sends update signals to the clock to decrease 

28 the clock rate if faster than\^he clocking midpoint. 

\ 

1 51. (Amended) A control system platform for executing a control system program for 

2 managing a control system and evaluatitig the accuracy of information related to said 

3 control system, said platform comprising\^ 

4 a. a plurality of main processor modules^each executing a copy of said 

5 application program; \ 

6 b. at least one field input/output module conimunicating with each main 

7 processor module; [and] \^ 

8 c. a voting system for comparing information between said main processor 

9 modules ; and 

10 d. a restoring [and invalid] svstem for restoring valid information for access by 

11 said main processor modules . 

1 52. (Amended) A control system platform as described in claim U^] 51 wherein said 

2 information is selected from the group consisting of: 

3 a. program code, 
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\ fault detection information, 

5 ^- \ sensor information, 

6 d. Vommand information, 

7 e. output information, 

8 f. input Viformation, and 

9 g. any combdnation of a through f. 

1 53. (Amended) A c^trol system for executing [a] an appHcation program and 

2 evaluating the accuracy of inmit/output information comprising: 

3 a. a plurality of mam processor modules, each executing said application 

4 program; \ 

5 b. at least one field inpuuoutput module communicating with each main 

6 processor module; and \ 

7 c. a voting system for comparaig information between said main processor 

8 modules. \^ 

1 ^54. (Amended) A control system for executing [a] an application program comprising: 

2 aN^ a plurality of main processor modules; 

3 b. ahe^st one field input/output module communicating with each main 

4 processOE^odul^b^l 

5 c. an attenuated^fe^^abk^ for determining faults in main processor 

6 conimunications[.]-"^N 

7 d. an attenuated loop back path forfait channel transmission information sent 

8 oyer a communication channel by the .transmitting processor to any other 

9 processors; \. 

10 e. memory in said transmitting processor for storing the loop-back information 

1 1 received over said attenuated loop-back path; 
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12 fv a comparison system for comparing the channel transmitted information with 

13 the loop back information stored in memory; 

14 g. appkatus for storing a fault code where said channel transmitted information 

15 does nousqmpare to said loop back information; 

16 h. a comparison system ^comparing the loop-back information stored in said 

17 memory with the infbimltion as transmitted to other processors which is 

1 8 retransmitted to said trmi^tting processor ; 

19 i. a comparison system for companng the retransmitted information with the 

20 loop back information stored in membc;v; and 

21 j. apparatus for storing a fault code where said^qtransnrdtted information does 

22 not compare to said loop back information. 

1 ^5v (Amended) A control system platform for executing [a] an application program 

2 comprising: 

3 a. a^^ralit^of main processor modules; 

4 b. at least^ne^ld input/output module communicating with each main 

5 processor module; and 

6 c. a common housing fbnn for enclosing each main processor module, having a 

7 plurality of indicators forhi^cating the status of each processor. 

1 (Amended) A channel transmission validity testing system [in] for each processor 

2 compming^ 

3 a. "^an^attenuated loop back path for all channel transmission information sent 

4 over^a comlnuilication channel by the transmitting processor to any other 

5 processoi^;,^^^^^ 

6 b. memory in said transmitting processor for storing the loop-back information 

7 received over said attehuated loop-back path; 

8 c. a comparison system for corn^ming the channel transmitted information with 

9 the loop back information stored irh^iemory; and 
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d. ^fjoatatus for storing [a] fault code [where] information when said channel 
tranarmtted information does not compare to said loop back information. 



1 5s^. (Amended) A control system platform for executing a application program 

2 com^ri^ing: 

a. \. [At] at least one main processor [modules] module ; 



b. 



c. 



\0 i 

at le^it one^ield input/output module communicating with said mam 
processo^nodule; and 

a [common] cohfigurable housing for enclosing said main processor module 
and said input/output\module, having a plurality of indicators for indicating 
the status of each modufev. 



1 (Amended) A controller for executing [a] an application program to process 

2 conh=Ql information related to control elements comprising: 

a. \^ a plurality of main processor modules; 



b. at ibast one field input/output module for receiving and sending control 
infommipn conimunicating with each main processor module; 

c. a timer systenHor syngaroijizing time between said main processor module; 
and 

d. at least one con^iunicatian module for conmiunicating with said main 
processor modules and externM signals. 



1 59. (Amended) A controller for executing [afan application program to process 

2 control information related to control elements comprise 

3 a. a plurality of main processor modules; 



a plurality of conmiunication modules for conraiunicatm^ with said main 
processor modules and said input/output module; 

a timer system for synchronizing time between said main processOTsmodule; 
and 
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at least one redundant field input/output module having a plurality of field 
interconnections for receiving and sending control information communicating 
with each main communication module. 



1 60. (Amenated) A time synchronization system [in] for each [main] processor of a 

2 plurality of processors for synchronizing the time clocks of said [main] processor modules 

3 comprising: 

4 [a time synchronizing system comprising:] 



a. apparatus fok sending a rendezvous signal to all other [main processor 
modules] processors ; 

b. apparatus for receVing/^Vendezvous signal [form] from all other [main 
processor modules] mo^sgors ; 

c. a system for deterniining\^ clocking midpoint of all processor signals; 

d. a clock update apparatus which sends update signals to the clock to increase 
the clock rate if slower than tne clocking midpoint; and 

e. a clock update apparatus which sends update signals to the clock to decrease 
the clock rate if faster than the clocking midpoint. 



1 61. (Amended) A time synchronization system itj a synchronized control system 

2 [platform] comprising: 

3 a time synchronizing system as described in claim [69] 60 wherein said rendezvous signals 

4 are sent during a scan cycle and said update signal occurs at lea^t once during each scan 

5 cycle. 

1 62. (Amended) A time synchronization systeni as described ii ^claim 61 further a 

2 synchronized control system [platform] comprising plurality of conmi\mication modules 

3 each module communicating independently with said [main] processor [r^odules and said 

4 input/output module]. 

1 63 . ^^^T^^ded)^^^ $9bchr( 

2 comprising a plurality o' 



ized control system as described in claim [8] 62 further 
output modules for communicating with the control field and 



3 said^ain processor modules] processors and said input/output module. 

1 64. (Ambnde^ A synchronized control system as described in claim [10] 63 wherein 

2 there are a pluralW of ^^ modules each module communicating independently 

3 with said [communication modules each] processor and said input/output module 

4 [communicating independehtl^^ith said main processor modules and said input/output 

5 module]. 

3.6 Claim 65^^eleted. 

3.7 Please amend claims 66 through 71 as follows: 

1 56. (Amended) A synchronized control system as described in claim [13] 63 further 

2 comprising a plurality of redundant input/output modules for communicating with the control 

3 field and said communication modules. 

1 67. (Ainbnded) A synchronized control system as described in claim [1] 63, wherein 

2 said [main] processor module includes: 

3 a. a [mahO pjQessor section having a program executive which runs said control 

4 system; aiW / 

5 b. an input/outpinssection having a program executive for management of input 

6 output functions. \ 

1 68. (Amended) A synchronizeo^sontrol system as described in claim [1] 63^ wherein 

2 said [main] processor module includes a trme synchronization system which compares time 

3 between a separate time base and each main p^cessor time and increments or decrements 

4 time by a pre-determined amount until the time mr each processor matches said time base. 

1 \9. (Amended) [a] A voting system which exchanges information between selected 

2 on^s of [said] a main processor modules of said plurality of modules and compares the 

3 infonnation in each main processor module with the information in other selected ones of 

4 said maila processor modules comprising: 

5 a. \ an apparatus for loading control system related information from each 

6 ptocessor for storage in every other processor; 
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a comparison apparatus for comparing loaded control system related 
information with the comparing processor's control system information; 

lemory for storing the results of said comparison; 

d. a selection apparatus for determining which loaded information compares with 
said comparing processor's information; and 

e. a default apparatus for storing a default indication where the comparing 
processor's information fails to compare with a majority of said loaded 
processor inforrhation. 

7(X^\(Amended) [a] A time synchronizing system as described in claim 60 wherein said 
rendezvou^|jgnals are sent during a scan cycle and said update signal occurs at least once 
during each scan cj 

(Amended) A control system for executing [a] an application program and 
^uating the accuracy of input/output information comprising: 

a plurality of main processor modules; 




at least one field input/output module communicating with each main 
processor module; and 

aVoting system for comparing information between said main processor 
modules. . 

3.8 Claim 72 is deleted: 

3.9 Claims 73- 81 are amended as follows: 

1 7§^\ (Amended) A control system for executing [a] an application program comprising: 



"a.plurality of^nain processor modules, 



3 
4 

5 
6 



at least one^fi^inAut/output module communicating with each main 
processor module^Snji 

a attenuated feed back system'f8a;detennining faults in main processor 
conmiunications. 
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1 S!4. (Amended) A control system platform for executing [a]an application program 

2 com^ming: 

3 [a. a plur^i^ty of main processor modules;] 

4 [b.]a, at leasbon/ffeld input/output module communicating with each main 

5 processor ^b^uie; and 

6 [c.]b, a conunon housing f^is^closing each main processor module; having a 

7 plurality of indicators for m^icating the status of each processor. 

1 16. (Amended) A control system platform for running a control system program which 

2 prob;esses information related to a control system; said control system platform comprising: 

3 a plurality of processors each executing said control system program and 

4 \ processing said control system information; 

5 b. aKleast one input/output module for sending and receiving said information 

6 related to said control system communicating with said plurality of processors; 

7 and . \ 

8 c. a validation systefnTbr evaluating said control system information to be 

9 processed by s^cofttol system program prior to processing by said control 
10 system program[;]>l ) 

1 76. (Amended) A control systenSsDlatform for running a control system program which 

2 processes information related to a control system; said control system platform comprising: 

3 a. a plurality of processors each exte^cuting said control system program and 

4 processing said control system infOTmation; 

5 b. at least one input/output module for sen^g and receiving said information 

6 related to said control system; communicatW with each of said processors; 

7 c. at least one communication module for receivingsextemal signals and 

8 exchanging external signals with each of said processors and external 

9 signals[.]i and \ 

10 d. a validation system for evaluating said control system inforh^ation to be 
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K)cessed by said control system program prior to processing by said control 
system program. 



^ 13 [a channel transmission vaJidity testing system in each processor comprising: 
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a. an attenuated lobp back path for all channel transmission information sent 
over a communication chaWl by the transmitting processor to any other processors; 

b. memory in said transmitthjg processor for storing the loop back information 
received over said attenuateoNlooafeack path; 



a comparison system for compariir 
the loop backinformation stored in 



channel transmitted information with 
ne^ory; 



d. 



apparatus for storing a fault code where saiXchannel transmitted information 
does not compare to said )oop back informatior 

e. a comparison for comparing the loop back information stored in said memory 
with the information as transmitted to other processors Miich is retransmitted 
to said transmitting processor; 

f. a comparison system for comparing the retransmitted informationswith the 
loop back information stored in memory; and 



g. apparatus for storing a fault code where said retransmitted information 
not compare to said loop back information.] 



dot 




(Amended) A control system platform for running a control system program which 
proce^se^information related to a control system; said control system platform comprising: 

a. ^Nplurality of processors executing said control system program and processing 
saidxonto)l system information said processors mounted to a common power 
rail; \. 

b. at least one input/output module for sending and receiving said information 
related to said control ^y^m; conmiunicating with each of said processors 
mounted to said coriimon powerjail communicating with said plurality of 
processors; 
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10 (T at least one communication module for receiving external signals and 

1 1 \ exchanging external signals with each of said processors and external signals; 

12 \ mounted to said common power rail conmiunicating with said plurality of 

13 processors over a communications bus; 

14 d. a validation system on each processor for evaluating said control system 

15 informatiWi to be processed by said control system program prior to 

16 processing said control system program; said evaluation system comparing 

17 categories of information stored in memory on each processor with the same 

18 category of information in memory on other processors and selecting 

19 information on whicHsa majority of processors compare as valid information 

20 and storing said valid information into the memory of any processor for which 

21 the information did not compare with the majority of processors. 

22 e. each of said processors [are] bemg interconnected on an inter-processor bus 

23 through a loop-back path; said loopsback path applying the signals for 

24 transmitting information by each tran^iitting processor to other processors on 

25 said bus as an attenuated loop-back signk to said transmitting processor; 

26 f. a storage area in the transmitting processor nibmory for storing said loop-back 

27 information: and \ 

28 g. a comparator for comparing signals transmitted by said other processors on 

29 said bus with said loop back signals to determine if the information in said 

30 [signals] loop-back signals is the same as the signals transmitted by said other 

31 processors [is the same and the loop back signal information] .\ 

1 ^^»>^ (Amended) A system for determining the validity of transmitted information on a 

2 controlsyston platform bus comprising: 

3 a. an attequated l^ie^-^ck path attached to said bus which communicates 

4 transniitte^iii|ormation to a transmitting processor transmitting said 

5 information over s^<U)us; 

6 b. capture registers resident in s^cUransmitting processor for capturing said loop 

7 back information in said memory; 



37 



8 
9 

10 
11 
12 
13 

14 
15 
16 



2 
3 

4 
5 
6 

7 
8 



4 
5 

1 

2 
3 
4 



c. a comparator for comparing said attenuated loop back information captured in 
memory with the information transmitted by said transmitting processor; 

a plurality of capture registers resident in said transmitting processor for 
capturing received information related to said information transmitted [which 
isVeceived] from other processors on said bus by said transmitting processor; 
anc 

e. a comparator for comparing said attenuated loop back information captured in 
memoryNwith the information received by said transmitting processor from 
other processors on said bus. 



1 79. (Amended) An eritlosure for circuit boards comprising: 



a. a cover; having 1 
thereon identifying 



a base; having faste 



)late which receives an outer cover having indicia 
rcuit board functions; 



pr/for connecting said base to said cover; said base 
having a plurality of openings for receiving connectors for interconnecting 
said circuit boards to external connectors; 

c. an unitary elongated fastener which is rotatably received in said enclosure for 
mounting and removing saicKenclosure. 



1 80. (Amended) An enclosure as describl^d in claim 79 wherein said enclosure circuit 

2 boards comprise 

3 a. a separate [circuit a] power circuit board; and 



_a separate function circuit board interconnected at one end [of] to said power 



circuit board and received within said enclosureNand mounted thereto. 

8 1 . (Amended) An enclosure as described in claim S!0 wherein said power circuit 
board and said function circuit board each have elongated ground pins extending through said 
base and disposed in a pattern such that said ground pins are re;^eived by a mating ground 
receptacle in a [singlel predetermined mounting position. 



3.10 Claims 82 and 83 are unchanged. 
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3.11 Amend claim 84 as follows: 



. 1 84. (Amended) [A common] An enclosure for control system circuit boards 

|vy\ 2 comj^ing: 

3 a. a cover; having heat dissipation surface and including a face plate which 

4 Necei^s ^louter cover having indicia thereon identifying the circuit board 

5 funbtioi^ and) a plurality of openings to permit a plurality of LED indicators to 

6 be visiblAtjafrough said cover; 

7 b. a base, havingSaeat dissipation surface and including fasteners for connecting 

8 said base to said cbver; said base having a plurality of openings for receiving 

9 connectors for intercohnecting said circuit boards; and 

10 c. [an] a [unitary] single elongked fastener which is rotatably secured in said 

11 enclosure for mounting and renibving said enclosure. 



3.12 Claim/85 is unchanged. 

3.13 Amend claims 86 through 87 as follows: 



1 (Amended) An enclosure as described in claim 84 further comprising at least one 

2 thenhal conduct! ve medium adjacent to an inner surface of said enclosure. 




1 87. (Amehden) ) An enclosure as described in claim [81] 84 wherein said enclosure 

2 receives at least orfescircuit board and said circuit board is coupled to elongated grounding 

3 pins [attached to said] mbunted to said enclosure which extend beyond connectors coupled to 

4 said circuit board. 

3.14 Claim 88 is unchanged. 



anp 

3.15 Amend Claims 89 through 106 as follows: 



1 (Amended) An enclosure as described in claim 88 wherein said power circuit 

2 board aM^^Jto circuit board each are electrically coupled to elongated ground pins 

3 extending throuMJaid enclosure and disposed such that said ground pins can only be 

4 inserted into a ground ifes^tacle in a single position. 
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1 98. (Amended) An enclosure as described in claim 88 further comprising an elongated 

2 fastener rotatablv attached to said housine and a detector for sensing the position of said 

3 elongated fastener when the same is rotated. 

1 91. Ah enclosure as described in claim 84 wherein said elongated fastener includes a 

2 characteris«c which changes position when the same is rotated and said detector senses the 

3 change of position of said characteristic. 

[METHOD CLAIMS] 

1 92. (Amended) \a method for determining the validity of transmitted information on a 

2 bus in a multiple proceslsor system comprising the steps of : 
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a. transmittingVcategory of information from a first processor on said bus to a 



second processor 



b. passing said tran 



ftted information through an attenuated loop-back path to 



said first processor; 

c. capturing said transmitt^ loop-back information in said first processor 
memory; 

d. comparing said attenuated looto back information captured in said first 
processor memory with the information transmitted by said first processor; 

e. storing a first result of said comparing in said first processor's memory; 

f. faulting the first processor when the fim result indicates a difference in said 
transmitted information and said loop-bad^ information; 

g. capturing information which is received by said first processor from a second 
processor on said bus in said first processor memory; 

h. comparing the captured information from said secotad processor with the same 
category of information in said first processor memorylJi. and 

i. faulting the first processor when the second result indicates a difference in said 
information. 



40 



jj^^^f^ 9\ (Amended) A method for determining the voting mode of a plurality of processors 
eac\ having memory and coupled to a inter processor bus comprising the steps of : 



3 \. exchanging information with said plurality of processors over said bus 

4 \ transmitting a category of information from a first processor on said bus to a 

5 \ second processor on the bus; 

6 b. passing said transmitted information through an attenuated loop-back path to 

7 saiafirst processor; 

8 c. capturiW said transmitted loop-back information in said first processor 

9 memory; 

10 d. comparing said attenuated loop back information captured in said first 

1 1 processor memory with the information transmitted by said first processor; 

12 e. storing a first resulW said comparing in said first processor's memory; 

13 f. faulting the first proce^or when the first result indicates a difference in said 

14 information; 

15 g. capturing second processor information which is received by said first 

16 processor from a second processor on said bus in said first processor memory; 

17 h. comparing said second processor captured information with the same category 

18 of information in said first processor\and] 

19 i. faulting the second processor when the^^ond result indicates a difference in 

20 said information[.] ; and 

21 j. [reconfigure] reconfiguring said system to perfbrm comparison with memory 

22 information from other processors without using Wlted processors. 

1 94. (Amended) A method of voting between a plurality of processors having memory 

2 comprising the steps of : 

3 a. exchanging information between said processors; 

4 b. comparing information in selected categories in each process^^^, with the 
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^information received from other processors in the same selected category; 

termining if said information conforms in a majority of processors in said 
category; and 

d. restoring said conformed category of information in all non-conforming 
— processor^. 

1 ^ (Amended) A method of voting as described in claim [42>94 comprising the 

2 following additional step of determining a midpoint value where three processors are voting 

3 analog input information. 



1 (Amended) A method of voting as described in claim [42] ^comprising the 

2 following additional step of determining a majority value where three processors are voting 

3 discrete input information. 

1 (Amended) A method of voting as described in claim [42] 9$comprismg the 

2 following additional step of determining an average value where two processors are voting 

3 analog input information. 

1 (Amended) A method of voting as described in claim [42] 2dr^ompnsing the 

2 following additional step of determining a unanimous value where two processors are voting 

3 discrete input information. 

1 \ 9^ (Amended) A method of synchronizing time within each processor comprising the 

2 \ steps ofe 

ensing a synchronization signal from each synchronizing processor; 
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b. detenhming which synchronizing processor synchronization signal occurs at 
the mid{wii^td)ftime; 

c. selecting the ny&point synchronizing processor time base; 

d. incrementing the rate ohdocking of the latest synchronizing processor time 
base by a selected number; and 

e. decrementing the rate of clocking ofsjhe earliest synchronizing processor by a 
selected number. lOb^Amended) A^ethod of synchronizing time as 

42 



in 



# 4 

1 1 ^escribeoirf^laim [48] 99 wherein said processor has a predetermined scan 

12 rat^and saidl^ethod is repeated for each scan. 101. (Amended) A method 

13 of synchronizing thne as described in claim [48] 99 wherein said selected 

14 number is\ predeterrnhjed time increment. 

15 [a. apparatus for sending a rend^vous signal to all other main processor modules; 

16 b. apparatus for receiving a rendezvous signal form all other main processor 

17 modules; \ 

18 c. a system for determining the clocking mid^int of all processor signals; 

19 d. a clock update apparatus which sends update sisals to the clock to increase 

20 the clock rate if slower than the clocking midpointr^d 

21 e. a clock update apparatus which sends update signals to th^ clock to decrease 

22 the clock rate if faster than the clocking midpoint.] \ 

1 118(2. (Amended) A method of synchronizing time in each of a plurality of main 

2 [pro^sor] processors for synchronizing the time clocks of said main processor modules the 

3 steps cokmrising the steps of : 

4 [: \a. sending a rendezvous signal to all other main processor modules; 

5 b. receiving a rendezvous signal from all other main processor modules, 

6 c. determining thp-clocking midpoint of all processor signals; 

7 [c]d. determining thVt/ock which is late and adjusting said clock to increase the 

8 clock rate if eanier than the clocking midpoint; and 

9 [d]e. determining the clock which is early and adjusting said clock to decrease the 
10 clock rate if later than the clodcing midpoint. 

1 103. (Amended) A time synchronizing method as described in claim [1 1 11 102 wherein 

2 said rendezvous signals are sent during a scan cycle mul said adjusting step occurs at least 

3 once during each scan cycle. 

1 104. (Ar^nded) A method of testing information in a plurality of processors for 
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2 accikacyi the steps comprising: 
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loading control system related information from each processor for storage in 
every other processor; 

b. \ comparing said loaded control system from other processors with related 
yinformation with the comparing processor's control system information; 

c. stWing the results of said comparison in memory; 

d. detemining which loaded information compares with said comparing 
processor's information; and 

storing a ^atus indication where the comparing processor's information fails 
to compare ^ittt a majority of said loaded processor information. 



1 105. (Amended) A rriethbd [M determining which of said plurality of] as described in 

2 claim 104 further comprisin^^ml^following steps: 

3 [processor modules is a selected one of said plurality of main processor modules which is to 

4 be used to compare information in e^h processor module the steps comprising:] 



a. transmitting informationVn a bus from the testing main processor module to 
other main processor modules; 

b. sampling the information transmitted; 

c. comparing the sample with the fnformation transmitted; 

d. setting a fault indication if the infdpiation transmitted does not compare with 
the information sampled; [and] 

e. removing the processor having a faultVidication from operation; and 

f. reconfiguring the plurality of main main p^cessor modules to operate without 
said faulted processor, f^. A method for channel transmission validity 
testing system in each proc^W comprising the following steps: 



15 /A^ / '^ a. 



transmitting information from transmitting processor to at least one receiving 
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processor on channel; 



17 
18 

19 
20 

21 
22 



b. serW^such information through an attenuated loop back path to said 
transWtnf^g processor; 

c. compafmg the channel transmitted information with the loop back information 
stored inViemory; and 

d. storing a fault code where said channel transmitted information does not 
compare to said loop back information[;]. 



ompare 



3.16 Add a new claim 107 as follows: 



1 107\ (New) A channel transmission validity testing system in each processor comprising: 



2 
3 
4 

5 
6 

7 
8 

9 
10 

11 
12 
13 

14 
15 

16 
17 



d. 



e. 



an attenuated loop-back path for all channel transmission information sent 
over a communication channel by the transmitting processor to any other 
processors; 

memory in said transmitting processor for storing the loop-back information 
feceived over said attenuated loop-back path; 

a (3pI^^arison system for comparing the channel transmitted information with 
the joop-bacl^mformation stored in memory; 

appam^for storing a fault code where said channel transmitted information 
does notVompare to said loop-back information; 

a compari^n system for comparing the loop-back information stored in said 
memory with^the information as transmitted to other processors which is 
retransmitted to\said transmitting processor; 

a comparison system for comparing the retransmitted information with the 
loop-back information stored in memory; and 

apparatus for storing a\ult code where said retransmitted information does 
not compare to said loop-back information. 
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GROUPING OF CLAIMS 

4.0 In the companion PCT case the examining officer identified Claims 47, 70, 86 and 
103 have as having improper dependencies and these claims were not initially included in the 
groupings as set for the in Form PCT/ISA/206 by the examining officer. These claims have 
been amended to correct the failure of dependencies and have been included in their 
groupings in accordance with the tables below. It was noted in the review of the claims that a 
number of other claims had improper dependencies and these were also corrected Some 
changes in the groupings of the claims resulted. The restated groupings are set forth in the 
tables below. 

Group I Claims Table 

Claims as amended 
Claims as submitted and renumbered 

1-45 1-45 
15 48-53 50-53 

55 55 
57 57 

63-69 63-64, 66-70 

71-72 71-72 
20 74 74 

77 77 
93-98 93-98 
100-101 100-101 
104-105 104-105 

25 

Group II Claims Table 

Claims as amended 
Claims as submitted and renumbered 

30 46 46-49 

58-59 58-62 
99 99 
102 102-103 

35 

Group III Claims Table 

Claims as amended 
Claims as submitted and renumbered 

56 56 
40 78 78 

106 106-107 
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